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(54) LASER BEAM MACHINING METHOD AND LASER BEAM MACHINING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a laser beam 
machining method capable of cutting a machining object 
without developing a crack, deviating from the 
predetermined line for welding or cutting on the surface 
of the machining object, and accurately. 
SOLUTION: A reforming area is formed in the machining 
object by radiating a pulse laser beam L onto the 
predetermined line 5 for cutting under the condition of 
causing multiple photon absorbtion, and making a 
condensing point P agree with the inside of the 
machining object 1. By splitting the machining object 1 
along the determined line 5 for cutting, the machining 
object 1 can be cut with a comperatively small force. 
Since in the irradiation of the laser beam L, the pulse 

laser beam L is scarcely absorbed on the surface 3 of the machining object 1, the surface 3 is 
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not melted, caused by the formation of the reforming area. By adjusting the position of the 
condensing point P of the pulse laser beam L in the thickness direction of the machining 
object 1, the position of the reforming area in the thickness direction of the machining object is 
controlled. 
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iafSi h&ftfr%o mi 2fc^i-v-y 3 v^^i i 

cDff$f43 5 0 Mm-e&S(75-C, ##^®HXfC J: 

17 5 Mm»SP^f^^^tl-5. rcott-g-^Si^m, 
J?C$ 2 0 0 fimCv-P 3yr>i/N$;#%ict5 9 0 
%£Lhft©-t?, U — • <f5t/4Sv'y 3 i<Drt$p-e 



«i3a«*©»fijstt, 0iJx.fi, 8&5*££S:*:&iftttftE£ 

S&6 6* (2 0 0 0*^4/3) ©»7 2 7 31© 

rtr =>g>y>w* u-if tc J; 5 v-y 3 >-©*px#i£Wfi6j 

[0 0 3 6] ft**, i/y^y^x^ SiHiyiffittS: 
iejftfcUT»fffi*r«iHC[Ri*»oTfRlixSr«feS*, ^rCDfiJ 

tifc— v^-f^»*g-4»«)»f^o§]»fESf4Ell 

[0 0 3 7] ( 3 ) 3fcSfiJ«iflsjB jf4s3E^«©i&^- 

Sr-g^itT, *3tejfeK*5»t5«#»«iJSl x 1 0 8 (W/c 
m 2 ) !ZkJtn?fr'3s<;l'Xim& 1 ns^TcD^-CfiStt-t--5 0 

ai^yw^f— fr^-ft-^-f fd, ipx*f^<Df*9iaJf-f4'f 

PSffit UTfi, 0iJx.fi l x i o 12 (W/cm 2 ) t?foS„ ^ 
/^tH40dxfilns£AT2W*L< , lps^T* 5 ^ bid 

0iJxfi, $4 2 [Hi I/-1F^PXW^^* (19 9 7 

Jfe^ffifi*RXM^cDJ»^[p](d*D(t?. u— 1f5t<D^3t 
^©{4e$rpSfi-r2>r:ir{dJ;i5, *PX»*ife©Ji:^.*fp] 
id*5 ft 5 5fcK««©itfJt Sr*!l«i LTV^ 0 
[0 0 3 8] r.o(fca(W#p|doi/^^ 5y^*«Sr0lJld 
IftM-t-S. 01411 *Sllt»ttfc«Su— IfAPX^jfe 
Srfflv>TJPXSt*4S> 1 <Dfo%ttc? 9 tiW&Z 

Myt&tefiaXtt&W 1 (D^^/i-^ u— tP3tL©*tB (Aft 
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ffi) 3*itfiLrlPX*Mfe4fcl©rt<B5l!i^4?**b«. 

fS?^^ 5 ic»o-cinx«-*» 1 tc^vu.*. U— tfftL 
«rJ8a*-*-&£. ^7y^««9tt9IWr : f-3e5>f>'5lJ:» 

[0039] 015111114 td^-f-JnX^^ 1 <£>SB# 
iffiET-fcio *9y*««9Jgj8«, ^7^» 
d»e>*ffi3&T/Sffi2 1 {ciRjtt-c^y* 9 l 

0«;tiiJPX*t&<fel cojp^flSjfctfcfcjTCtrv^jt-g-, g 
^ic^i-^^^y^ 9 1 i:^K3 (Xi92 1) togg 

an** i <D®%Tj:n*ft o toJLttmw^i/ k y 

[0040] B 1 6 ttH 1 4 £ PttRK:>$:£tt?gtBK:tit£ 

IH% 9 (4, w— tJ**L©*3fe/l5Srani*l*«l 1 <D 
J¥^*fti£:^TJf:^cD¥#CD&ffi£9Sc® (AM®) 
3kijfiiMaflllcWfSSb-CJKja$H*:t>«DT?a>-5. :*7y 

5>„ m l 7 |*EH 1 6 teTF-TMHttgiVo l <o^»rSglT? 

[oo4i] muMMh® i <o;gjg 3 tra^vv 

9 £r3tffi 3 ^jft{c^-f-5 i: „ MUZmVn l ©«J»rfc*5 

*>, * 7y^t£9;^b:?y y^ 9 1 SrJPXStii^ 1 co 
«®3.K:U«ffi2 l*[fijm^S$^:5C kick V, APX 
*f«t«blAS«0»f*ix5. ?7*^ 9 l<D&mi$-g:tc\-fV 
W^5i^ti)5U ^7'^ 9 iCOg&U&ftlOOP 
itA»^7-^9 1 Sr^S$-yrT^]»f-r-5»^- , b 
fo5o ^7y^^«9i:*ffi3t0fig^*sit$!£«)ev^, 
&M3Wl£i3^X9 7 y9 9 1 COfigS^fRJCOftl-^^t 

/<-f^«38SH*-*"*. *5y*«*S9«r3i«3tt-iSK:JB 
*7>*«W9i*ffi3©eiliaut«flWSv* 

tifcjss. fiu aaf3^ifi-r^-5tt3fi!:^9y^«« 



rcOfc*. ^ 7 S/^'ffl^9 ; e<75 1 bCO©7>yA^^*S 

«I3I;^ *B5 3©^ytrv^©JSHi*»?» $J»r 
[0 0 4 2] 1f3tLC0^3t^*JPX*f- 

&4fe l ©ff*#tofc#^TJ|t*©¥£©(fc« J: «J 3 
icitv >#»KPS|S u-c 9 y y 9 r. t> 

rwf^ ^7s/^^9tt*PX*f^lCO|^ 
§C^C0»®2 HWKlJBfifcSih,*. S18i«14i^i 
l-#2lJ£^flg<£#5 u— <fiPX*SSrffl^T^$^fc 

1 8ir^-TX|ft^fp3CD^7s/^'Bi^9tt, ^V^U— IF 
*L©*3tjftSrJPXS**«» 1 <Z>m?f-Jj&H£&^Xm%-<D 

¥&<D&w£y&m (At*®) 3*»biSvHa«jc««fL 

« 9 f±, ftJfaStS^o^cttlJ: 9 38® 3 fcjffiv^ 
9 t mi)fa<D? 777S«9t te^ftXH LT 
[0 0 4 3] jbPIS^fel itfWfcrf^ffci?*,^©* 

y * Wtt 9 £ Ytt*rS] ©777^ ffi^'9 *s £ t> ta&niat 
^lcom^^fRKcfeCtStett^i^t-efcSi:^ xtt* 

srrs«9fas£C5. E3?i-sfiS0fctt^5y^««9 

#S*t50-P, X*ft^r^»§3^f®i:YW^|o]<D^»f®i: 

[0 0 4 4] rni-^LT, II 1 8 XCTprti. *) \^ JpX 

1 C0ff^*-(R]»C:*5V^T, X#*|Jil07 7 7 7f« 
9©(tKiY*li*ri*iio^9y^ffi*9©(fc«iSrHjCce> 

^«9 tdsas-TScoSrKCr i:*ST?$S 0 tot, iP 

[0 0 4 5] /i*5. XW^fn}CO ZyyV 9 ^.tKYtt^T 
(«]CD^ 7 y ^^9 <7? 9 *>«tcjgfia$jx« ^ 9 y 
9&mzMj$.&iliZ*7y?-mi$9i.'9 (Alt 

y ^ m 9 3r3te (-ff^ * n 5 ^ 7 y ^ 9 «fc 0 *® 

2 lflflJC^-TSi:, Xtt*-r6]»^]®fffii:Y#*-[P]ro^]»T 

5^7^ 9 ^«F^B8it $ ix 5 If jfeL 
a J ftlc»fiK*ttfc^9y^«*9KJ;i9«f:a$*i*. - 
ftfcj;*), «fc^$tu5^7y^»«9<Z5 5*>, ±SB 
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[oo4 6] rtucatu-c, mz.mf&£ftz>?7y?m 

m 9 ZfticM £ *X5 ^ 7 9 ± 9 3 Ml- 

[0 0 4 7] W±tftBJ Lfci 5 t-, *^S6^ffi^ itl 

X*j-#» Wcj& Dfc if jRX^fg i: t£ Z a 
[0 0 4 8] test. zkWmmcotiLWfflffl&-?$; 

/W*. I if TtlCO^Tf&SS U7td5. j£fg& L— ifftJCO 

— g] i 9fir«ot^— ifjq 

IS! 1 0 0O«B&«^SlT*feS o U— 1fJPX^«10 
0{±, u—if*LSr«4t5i/-f«l 0 1 u— 

i o i 5 ^ymumn io2i, 9 s * 

LOSJH««ttL*>ol — *fytL<D$M(Dm% & 9 0° 

t, ^ f u>( y? s; 7— 1 o 3-cs*r$*Wcw- tf^t 
L«63tt5**lWXl 0 5 £, m^ffll^V^l 0 

5 -c*3t $ titc u— »f 3tL*j mki ztizm istfe* i # 

Ifi^ti5ti^l0 7t, ttfltgf 1 0 7«rX«#[iiil:: 
^K^-Br-SfcfetfDXlftXT 1 — v=l 0 9 t, ff^l0 7 

t 1 — 2? lilt, 10 7 SrX|ftS.tKYW*-[Piic:ji:j$ 

:jif>£o07f-^l 0 9, 1 1 1, 1 1 3(D#ibSrftiJ 
m-S^T-i^JMl 15t, 
[0 0 4 9] \s— ifftjjg 101 u— if 7fc$:^;fe 

"t" <5Nd : YAG V" — if ~C#> £ 0 ifftM 1 0 1 IcJH^S r. 
ir -S if <t LT> roflfe, Nd:YV0 4 W— if ^Nd: 

YLFU— if^^Vif^r^Tlx— ifdSfoS, ^7?^ 
ff«K1fflHMfll%^J^-34i^« Nd:YAGl — if, N 
d:YV0 4 U— if, Nd:YLFP— if^rfflV^COAWJiT-fcS. 

if$r^^sco*s$f®-e$,s. ^fijSP©x<Y)tt*r^<oSP 

ifttt. Jnx^^l SrX(Y)i^f- v? 1 0 9 (111) 
\C£ <9X(Y)W*[6](C#«)$-a:^- tic J; <on0o Z$&Jj 

fateMT.ttgtm i rogffi 3 b ates-t-5#iRjfc<©T?, *px 

£>„ iot> Zittx-r— i^l l 3 §:Z|iS^-(R]lc:#it)$i3:2> 
r t ic i y , muM^ l wrt^ic u— ifftLco^feft^p 



#t<& 1 off^iRH;:*iV^J¥^©^«offi««t 5 Alt® 

afyfcJHU'Xi o S^ZiSfcfrfrfc^K^itS^ttcio 
-c*>» rntofi^i/- if3t<D*3fe^SrJpx*f^#io 

xi o 5isjnx*rtfe«i©ff^[Rjlc»itr^-*»^«sa> 

5©t?, mxtt&vo i <Dm^faKtetfz>mx.*m®) 1 

[0050] rrt, ztt^y— i^KJ:aipx*rtfe»ro 

m<DW7>-jj fa^&rt z> u— j fyt<oMyt&<z>&m&. inx 
K&mv&m (Alts) SrSJPt u-cJDXst**©rt» 

OgfSO'fSgtciraffibTVN?), El 2 0J4U— ifftL^m 
3fe^P* s *PX>lfJ-^ 1 Ogl 3 UT^S^iS:* 
L-C^5. 0 2 lJc^-TJ;5tr s Zi^f-^*M« 

frbM-JLtt^m i cort^fc^Kj-r-s, *^Pco*nx*j- 

(c>pfi-5Jox>ft^io9a^-e$>5) „ iot, 

— z?&»Wb ifc it), mx*Hfe«» i 

•3 , ^3fe^CP«>JPX*f^ 1 WJ?^-*[6)lC*5(t-5Ffaro 
^gSr^E (ASt®) 3d>biniX«*ftol©F'a8B*-C© 
SgSS (Nz) fci-a. C»gg«| (Nz) &Jif3®tffs|5 (N) 
T?S^5ifcKJ;!J»bnfc»ib* (z) Tcft, *px*j- 

®{t«Jii«3t/SiP^-a-J>ft6itdS-c#a. u-ifJPX 

ysa i o o tic, 107 tcm«$ tbfcjpxjfj- 

tSliffiMl 1 7t, ^^n/f,/^??- 1 0 3 

,Rt***ffl wxi o 5 iri^cjtfaxicgaesti-fcnrm 

)tfflOf-A77"^yiS'119t > Sr^x5 0 tr— ^x 
-^119 tA3feffit/>-Xl 0 5 tcoffl(c^-f^n 
iy^5 7-10 3#St$tlT^5„ If— A^7"|) y 

i 5 lc:ia«$ttTi^S„ m^fflTtMl l 7i^%± 
Lfc"5im3tllfif— AxXy y?ll 9-CiKJ^^SIt 

103 su^jtffl i^>-x 105 mxM^m 1 

[0 0 5 1 ] ifiPXSKl 0 0{*$ CjiC. tf— AX 
Xy 119, ^-f^D-Y -y^ 5:^— 1 0 3S.Ut*7t 
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jsu^xi o 5 fcrawfett-tfcEttsnfciWfciiPf-i 2 

lMtU^l 2 3 Jti&tfH^l 2UL 

-m#lx.{iCCD (charge-coupled device) jtM 7 
SJ»rF5e9-< ^ 5 *S5«r&tf*a5 3 Srffiiq Lfcnrfllfti*© 

10 3, If— A^^y 1 1 9«rj8iau rgHgtl^X 

1 2 3«^t«f 1 2 1 -est^, 
— ^ t 

[0052] 1 — iFJni^a 1 0 0 14 £ bK, auk*? 
1 2 li>bmfi£frttm&? t —f&*^£fr&mto.9 r — 
Ztim^i. 125i:, W—tFJniSSIK 1 0 03zte*:MWt 
Z>±W®mm 2 7 t, *r=.* 129t, Sr^X-S,, & 
fcf*— 1 2 5 He, S^fcv*— * Srglc Lt««ffl 

VX*-7-—*JmmUl 1 5d5Z#^.^— i^l 1 

Mffl-T Z> r. 4: lc J; 9 , pT«3t ©J!ftjjS*s«ffi 3 tc-g- 5 i 5 

t--T5o <toT, W&rr— ^^SSCl 2 5 143— 

f-'fi:Mi--5z$ft^7 1 — v?i i 3ro^ra(-*3V^T, u— if 

7teL^>*3t^Pt>«ffi 3 «fc 5 (C U— If flniKH 

(A#ts) 3{c-(S:g$-i±-swjc^s^jnx*j-^ 
i <Dm&-Jjfa\£istfz>toj:ttgLy!> i (Dm<Dte##}®m& 
<r>— •py-efeSo ^ssm 25^ f&tf>*a*i-i& 

SB 1 2 5 f4, S&t*-* SrStc L-C«ffi 3 <D&±M®.m 

<Dm®?f-? &mm--rz> 0 r. ©wttf — * tt^fwwwffl 

1 2 7Mi£?>ft, £fl£fftJ|8PSB^«&S;&sft$ft, ^e- 

^12 9{Cj|§bft3o ^fttCfc?) , ^-r^ 1 2 9(C&;*: 

[0 0 5 3] 3&Lfflmn 127 i£J4, $^M«|fl$ 1 

1 5a»&<©7*— a^-^^agBl 2 5*»fe©Hife 
t 1 — ^tfSA^U rftktf)^— ^fcllCLTU— ifjfc 
WMW&l o 2. m^ffl^l 1 7J&.tf*<r— *jwtm 
1 1 5*ffl»-f-S;:4:l::J:»), U — nFJPX^B 1 0 0:£ 

vtzmm-rz,, <to-c, iwmtii 2 71137^- 

^^-^5, hi *fc, ^Wffiitsi 2 7 

f4, El 2 0SlT^E]2 lT?tftW Lfc^K* (z) <Z)^r-^ 
#A;b£ft, fBlg£ft5o 0*9, £ttfHttifff 1 2 7 

12 7, ^©JfPSBl 1 5&T^Ztt^.x— 2^1 1 3 

\C£ 9, *3fefflU>Xl 0 5»C«fc y^fe£ftfc^VW*l-' 
— !f #<^3fej£<OffcH»^I*tfMt» 1 (DJi:^<D$S|ffif*n? 
H«iS$ft3 0 iSfetc, [HI 9&Uti2 2£r/8wr, #Hi£ 
ifJPX^ffiSrUiB^-r-Sc 02 2J4, Z.<D 
ifiPX^i£Srfi0^i-5fc*<O7n— ^ — h-Cfc 

[0 0 54] *-T, jDX*Hfc*j 1 WftPifcltX^tSSrEl^ L 



yjteLSrJSfe-ra U— 1 0 l Sril3£ 

■rs (si 0 1) . kk, flDx*rayi&icpj¥££S!i£i- 

5. Ji^ ©SS^^tJtaX*rtM& 1 <£>®#f ^£gl- u 
-C, *RX*f3tt4& 1 0>Z«#rtl©#»* (z) Sr»Jfei"» 

(SI 0 3) . ^ft(4, U— tf3tL<0^/^P*S*PX*f#l 
4b 1 wrtf&fcttlliS-ttSfcfclc, Jpx*r«i«»l©*E3 
{c&B-r-S i^— !f3tL©«*^SrSKI 4: LfciPiat** 
1 coz$ft^(Bjco#lb4T*&§o o£9, JPXM^I© 

<D&mm (z) jqx*rtfe»io»**isjK*5ita*D 

p<^«Hdnx»*« 1 ©fl£ *nxw^m m 
7L\SMTM%±m<r>'^ Ky ^B«--yo»r-e# 

SlJ^ggl 2 7JCA^3$tb5c 

[0055] MiMMtm 1 u— yjnxss 100 com 

B£l 0 7icttB-T5o LT, ffi^fflytM 1 1 7A»6> 

^r*3t«r»fe**rjpx»«n»i *mw-rz> (si o 

«o^®3Sr«i^^i 2 i{cit)»^-r5 0 ^commir 
-ffrnfeT—ptamm 2 5icige>^5„ rojg^ 

IcS-cS^TS&^-^SBB 1 2 5»4«^ffl7t2Sl 

1 7 ©■Brafto&j&assffi 3 mffifli-r s * 5 km&t*— 
#%m&'r?> (si 07) o z.<Dm&7*— ^jpx^f 

^ 1 COZtt^[pJiC*5Jt2>fib,COffi>F|-^S)ScDv ? - ; 5'T? 

[0 0 5 6] r <DMj£t*— ?\±*'T— i?m'fflM 1 1 5\C 
mbtiZ* x^— iSMfflU 1 1 5 $4, rwMr-^* 
S(cLTZ$ft^7^— 1 1 3 SrZ$ft7J(RjO^HI)^-a:S (S 

io9) „ m&mytmi 1 7<o«!&ft<Dm 

^^®3{cfirg-J-5„ Ztt^.7 1 — i?l 1 3 0^roficB 
JC*5V>T, z^VW^. U— r3tL«m^^Pf4«S 3 ^-fifcffi-r 
Srirtc^^o /ifc, ^^agpi 2 5f4»{g^ 

-^tcs<3v^-r, fifg?^ v 5 ^-g-tfjpx^^ i 

— ? I3.±fc®mm 2 7 Z-frVX^-P 1 2 9tCi£<b 

ft, cift^J; "3^—^ i 2 9iei50®r?;g9-i' >-5#j5^ 
te^H^s^$ft5„ 

[00 5 7] ^^$IJ1filgB 127 (^{4^*^.^ y/SlO 

3 -e^:^ $ ftfcffi*J-W#l!)*x— * $ fix is y , 
rcD^itj:^— #ti***r— vmmui i 5t^e>fts. 

^r-^WSfl 1 5 {4i<Z)^K)4^— ^i-S-^^T, 
U'— «f3tL©*3t^P*siDX*hit4b 1 (OrtBlSi: fcSffcR 
tc, zw^^-^i l 3lct *)Jqi*tfMbi ^zKb^-fSjic 
il^tS (si ii) „ W;, u— i?3fcaRi 0 i*>6> 
!f*LS:|S^$*-C, W'— lF3tLS:ADXat*«i 1 ©3? 
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X. mffi^Mv^ > 5 5 «t 5 tcxW^^-i^ 10 9 

m^fe^-f > 5 n:» ? i 5 jcjpx*«fe« i ©rtasKij&ft 
(si i 3) . ^lt> JjauMMu®) i zmm^fey 

-T6 (si i 5) . rfrucj; o . ipx*rtpy»i = 

ioo5 8] ^mmmm^^m.m-r^. ^mmmm 

fey 4 >5\cmkivx^z> 0 ^lt, xw^t 1 — 

0 9-*»Y*i;*y— i^l 1 1 «r»» $ -frantic J: 0, £ 

tucttK &M4g ^itsasisg 

*DX*^#l^l<0P^gIJ{C^L.TV^5. *OX*ttMfc©«»r 

'h***-e»JoT«»rf5r:4:as-egr5 0 .tor, &® 

1 r. i: tc <£ 9 . Jtt^/h* fc^anx**** 1 *• 
m 3 tcSIBrFje^ >f > 5 *» b^*Lfc3Fi£5>KJfc»l*tSr»^ 

s«a r t ft < muM^m i zmm-tz, r. t a„ 

[0 0 5 9] **Jfc»ffitJ:H«, J(lPI*tJfe*>l 

^>-5{Cfig#tL-CV>5. .tot, — ifftLttiP 

X*f-S£4fc 1 Sr^i® U mxtt^ttfo 1 co^ffi 3 T?Ht/-«/U^ 

SIBtSI 3 asjgBMSt©*'* -s^trStW » t fc lift 

[0 0 6 0] «±Ui^ Lfc«t 5 fctoKMEBtf lc «tn«, 
MTM^m i ©*ffi 3 icwm^fev^ > 5 j&»e>*Mxfc3F 

®r*-ar i:as-?#a. iot, aqxa^fci 

— V^fig^HT^SiPX*^^, JEflliff^- 
5 td^Stett^T^-W ^ dsj^fig $ fit v ^ aAPX*t&<8jfc: 
X*ttfe«Sr«Q»r*-S^ t fcJ;0fEK £jjxa»i& <0«;ttf 

[oo6i] *mffigm\c£tit£* tonttgi.® l 

©Sffi3©i3^^^^5f*^ffiLftl^<£>-?, §JBJrf- 



0STta. 

[oo6 2] ^fc, #HM0!HRte,fc;h,rf, inxstftfti 
©§j»fiJPX{dw— ir^^v^o-^ ^-f-=e^K*y 

«^.tf , El 2 3 icStJ; 5 KjjOBrf-SSyV > 5 ^%IC^ 

iW-efcoti *mfi»*u:j:ntf«JBfapxasBriBfc 

fta„ *SUK^Jfilcj:ixtf, 3wx#«»i©ff* 
^(R]fc*Jit S*3to£P©tt««:II« LTiPI*j-#i^ 1 

£ Jit J; 5. UPX*fjfe*i©JS**iSifci8WsakSf«« 

ISMMfr 1 Cfc§)»f^PX*5 pTIB t 
[0 0 6 3] 

ifcK±!9f^***ta»S *m#*-y7* EE 

[0 0 6 4] *»Wte«su— -ripx^&r/u- 
— ifApxSfilditv^, aka««*Jnx*rti»<ort»»f> 

X*f^5r§]»r-r«^i:?5ST?#5>eo-C, ^coiv^J^f 
[0 0 6 5] *38MIC«5U— »fJPX*&24.U5W 

ft*. 

[EI®rofie^ftI5i?«] 

[mi] *S£M0^1IBK:fii*u— !FJnx*jfefcj:orv — 
if*nx«t'©*nx*wfe*«> s FKH-c*>s 0 
[0 2] 01 jc^f*nx>t*i»oii-iusiit»ofc»fffi 

[03] *mtJ^«BK:<R5W'— »*JSPX*aeK:J:*u— IP 
^PX^cDAPXM^co^SE-CfcS,, 
[0 4] 0 3 Jc^TteX*Mfe!fe©IV-lVi»jc?Bofc»rSB 

[0 5] 0 3 (d^-t-iPX*f*ifefCDV-V^iC^ofc»fS0 

[0 6 ] #i8M0BttKH65 u-— TiPX^&lc J:oT«J»f 
*jft*:iPX*rJft«i©spffiHT?Sj5 0 
[0 7] 43tEH9CWK:fl(« i^-' tPAPX^»c:*3»t5«:# 
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[0 9] #3dS^f§l-<tS5U-- T*PX^?fe©^2X@lC 

*j «t s tontt&m <d m m m -e *> s „ 
101 o] ^mmmmK'm^ u— fimttmnm-mn 

[011] l^-1f*PX^W® 4 is 

icis 1 * s mjin^m <d m B0 ~e & 5 . 

[Eli 2] #HJfej£SBU:flS5 iflox*jfefcJ:«ja»f 

£ > y 3 > v /no -gp »* 5 wr ® <Dm-M &m u 
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